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(54) SECONDARY BATTERY UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a secondary 
battery unit that operates even with a low input voltage, 
is able to supply a constant power for a long time, is 
compact and light, and is suited for portable equipment 
SOLUTION: As an input voltage Vin of an electrical 
double-layer capacitor 1 1 shifts to a lower voltage, an 
inductor switching control part 14 selectively operates 
first and second switching transistors 15 and 16 and 
switches to either one of first and second inductors 17 
and 18 with a smaller inductance value than that with a 
larger value. When the first inductance 17 and the 
second inductance 18 are selected, current is rectified 
and a constant output voltage Vout is obtained by a first 
diode 19 and a smoothing capacitor 21 and a second 
diode 20 and the smoothing capacitor 21, respectively. 
Further, an output voltage Vout is fed back to a power 
supply terminal Vcc of a control circuit 13, so that the 
output voltage Vout can be stabilize, even if the input 
voltage Vin drops. 
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1 414* Sg1 , m2CDX-< 7f>^h7>vA^ 1 5. 
£"4D>J1M.«. SSl 0M 1 7£S1KLfcit£ 

% ffl AiE V out £S5£1t * i+ 5 C t *<t? & 5 o 




S$58¥ 1 1 - 1 5 O 8 7 5 



[»*« i ] mm mtttmBimz £ o r ^toBr^o) 

SlMcJIfc U ffirlBmKDSE 

A;fc * ft £«tt(D -f > ? 2 $ t . 

x-f BiIE«tt(D;a.-r yT>7¥m<Dl 

LTfHBaj*JiT-«>WE*«rB*2«)«ffii=je3efli4-e- 
[»** 2 ] ttneaatra^ai*. itnest i oai±*« 

&l>*EA^<£l*«IElc|£fH--5f::ftoT. fffiMMM) 
-f £^E-tfM >x<l©^#tNto>A%p,/h 
S 1\« <D^«I y Mix. -5 c t i: f «M*fl 1 1cffitt 
(DlSlJa-V h. 

[»*JJI3] *flK5Ifg^3tmiH]KlcJ:or?-y)^© 

s«i<oiE$. »2©aEic^isLrai*^B^f>ai 

«ne» i <7>«ee*< 1 a* *ti€> h 3 >x t . 
me h 7 >xo 2 .t «nea ^^©raictf a * *t 

«FE«»<DX-f vf>yfR©X-f -y*>*B*M*«l» 

[»*# 4 ] ME««i«iffi7fRtto meb i roai±A< 
* i» * ? & * * * ? V ik* 4 C & 

4lcE«©-2)J«»^.->v ho 
[&H®l*«l&B.0l] 
[OOG 1] 



$Si40^ft?BlcH-r§o 

[0 0 0 2] 

-^«jfiici*3t*^M^«i«-c^<ft^^A^& y o fta 
ft*-e& or t-ttici* i B#m«£(7>i$m*<&grfc 

s^ra(o^«LMi^-rp>&-5o c©**^fH^ai(Dfc 

»**ii»*fci6» ^«^wi«)Sief=^f=ori*sS-s^ 
jw<#aL.ri*<5. 

[0 0 0 3] c<DJ.?&nHi=ttLro ift*P, SOtDftJS 
CTtt&VMfc Lra5l-SB3 >T=>-y-A<ag 

«ffi£f*«ffi<hLrS»-#-&ta>-es -fev 5 -v? n >t 

Glxlil 2 VBtBEr 2 OOF, f*«6 lOOccg 
S<DtCDj!><|#P,*ir^.5. 3tfc* !ftSt«l=^JRf6A<# 

y . a«(ofilffl*^^^rlil^i:^^^tgg^^bL/«tt^«JSiA< 

[0 0 0 4] fCt, C(OmSl-S«a>Tr>-^<kDC 

**irt^S. ^BS^P?— 8 768 7f (SB 10) 

-V>!t$MiF9-9 3 80 9^ (m2<D«£*ff!) |C 

I*, tailla >f d c - d c □ $ (x 

Sl^Sfft>-t+-S ; i(DA<a36*^rL^. ^I»¥8 
-1 681 82§ (S3(O^0|) ICI*. «EgE«l©A 
#t^f|jte$fflL^fcajiiS«i:Lr. «SR-««zi^t^ 

SSS?!)<a3ll^^^rt^■5. 
[0005] Sn«>fj£*0i (^BSJP7-8 7 6 87^# 

t.X'f -yf^b^a U— ' S» 6 2 $^hLrfi?!?6 3lcS 

6 1 (DfiTF-WII*. 3>^>-y-|cSxt>*T.rL^*ttffi<7> 
gi#x^.;u^-<Dip^«lcitff«Lr[^T-r*A<. X^<y 
6 2l*5£mi±tB±)£<ix.fcDC-D 

[0 0 0 6] 17 ICC©^0X-f 7f >y U^a 



(3) 



11-150875 



6 2 ©A*«E v i t di*aE VoOS^W^b^-To 
>^>-+f 6 1 I* 1 0 V©a)filET?^l$ 

ttTfcy » b#mo s ic jst^T v iis 1 o vt?& y» x-r 
i£ia?-3i::^;KTaj:fo*iEvoi*«TL-ci^ &n. 

4 k s W15fli«5l~fi)l3>^>-y-6 105*EViA<5 

*«a$SELrtb*-r-5«if**fft\ *55va)-$i 

a^m^t-S. 1. 9ks<D^)ST?Vi*<*S)1. 5 VIC 
fcy. C*iUl^l*tll*«EVoA<<STLri3y. 
f>^U^U-$ 6 2lC{tt&£*l-S«GEa<*«A:*J« 

[0 0 0 7] SS2<OS£*0! (4$SB^9-93 80 

9##fig) i=-PO-cS8£fflivctiie.B-r3o ccd^-c 

I*. aft~aSia>x>-9-^f>DC-DC3>/<— 

B#fH0)?*.l:::*£fc/*r7-£&Si-f SiS^I::. 
•7— 8BS0)iSL^a§l-aiSa> i r>-9-8 1 (cg*.P>*ifc 
DC-DC3>A-*@K8 7^Lt-Sl 
ttl=£«4U fiffiL 5») |c+#fciEI!l*a£tJ«S 

u eK)^ici*±ic-^ajte8 afrt>mm<r>mh , m.ti$: 

t7tL. ~3J?a?te8 8^&fi^Llca**«jSt--6J» 
y. X-< 7fSW©?HJfxt, -^«jfe8 8 0)«ffro 
dc-d ca>/<— $ 8 7 £rt-L-CfiS5l_l::a*)$+# 
8 9l*llffiL£LTm*fc*-**<E£3lELfci§£, 

=e - ^ o) jem a< a 35 -r s to ^ i» jh -r -e & * „ 

C (73 01 "CI*. X-< •v? L SWA^^T?&^IHllZ-DLNri*. 
mi«)fi£3lE<5«a)J:5lC. lSl-Il3>f>^8 1 ICS 
z.Z>*ltzW%$: DC-DCa^- £[§)l&8 7lc<fcoT 
-S«aicS* l T l ic««&-r <&H)f* £fr o T 

[0 0O8] SS3<08£jfe01 (4$B8¥8-1 68 1 82^ 

ci. c2i*^Rffs<D(4«ic3ta$*iTLN§„ mass 
& • Hstsi8&9 1 1*. /in,*mmz*vmvmmisti& 



9 2ic«igf •aas^sS'ifr-SBi&^fey. [^Etta* 

1/2/»^f>1/1 ^"C3£4b C X-f-j; 

tx-r-y^s lA^ffiwicse^Lr. 

>+fc i . c2ic*x.p,tifc«sa)«Ti=K;i:T^-^/ 

1. C2A<jS3fc*ttfg-ci*, x-f7fsi$t7. x-f 
'yfs2, s3*^->icLTiag#^3£iiJS«L. isam 

tfcJS*^ 1/2©tE$T?fiTtlitX-f^^S 1 

>. x-f-yf S2, s 3$^-7i; Lrfi5#*lfi5iJffiiit- 
£. mi oicm*]£»-sss[s]&9 1 <7)A*«a<ttti* 
mEcDjg^M^b^^t-o c^a^y. «ai-jt»p> 

f>tC 1 , C 2 (D35JfcB*EEa^ -5-051 /4fl)lE 
i:«Tt§*i?. fi^9 2ic-Soaj*«S$««gur 

[0 0 0 9] UttMlCl*. mz.lt&ffi<D&&nE.$: 1 2 
VtU tb*£« • HS13K9 1 lc^tt3 >/<— * 

^aayta-rfctfxcii, mis-S/sa^v-y-c 1 , cz 

$fl»Zll3>f>*C1, C2$aS^t«|CL 

tA-f»;fSlSt7. X-f«;fS2, S 3 &-frls\Z-f 

sztiz^y. aa-aii^i/^r^-y-c i , C2*afe5ij 
gia-r-So m*a«- PHSEK9 1 2 4v©a* 

iCStLT 1 /2IC|$ELT 1 2 V©^«ff1?fi?ia9 2 

icta*-rs. fit. fi«9 2-ci*^-*<>as*ti 

SgZli3>f>-y-C 1 , C2<D3amH«Ej&<1 2 V 
l=«T-f ffl*>£» • SSS0I&9 1 -CI*P$fftb£ 

1 /2J&NP, i /i *i?^b*-e-rfiffi9 2i-$^Lfci 

2Vfl)Sj|lEtJ&lt^..- ... 
[0 0 1 O] ajR-MBni/^r^-tJ-C 1 . C 2 A^ISlS 
7 5%<Dx*;M£— A<Biyffl$tL.5t. a»~aJl3> 
T r >+*-c 1 , c 2 <DJrHH1«EE;b< 1 2 vizUST*" -5© 
"C» croaS^UJUX-l' «y^S 2. S3^^-7lcLT 
A^^>x-^' ^^s 1 St^lctSctl-ioT, 
ia>f>tC1, C2$lS?iJfil«EI=-r5. Cttlcfc 

y. dia&tfc ■ i izi*. st;2 4v4<A*j 

tt^(D^. j»3t«0^tl^«ilci/2|c^EL-C1 2V 
0S»aS'Cfi^9 2|CjS&«L. £P>|::ISIS 2 0%<7>I 

2 0)S8^ih«ka«6v. ni*geai • iasiHis&9 1 ©a* 

aE*<1 2Vlc«Tf •S*'CKEtti$1/2^f>l/i 
*-e^b*-ti-r^9 2lC$^Lf=1 2V<D^t&mE"C 

ia]is-efe-Drt» x-f7fsi. S2. ai^s3$«jy 
M^ctlc,kor. lftzlia>T>tci, c 2 
<B»3fc««EE^ 1 /4<73«Elc<5T-r-Si£t?©^ 
9 2lz-^0?aBES«IS^#. x^jU^-*«)^«fc<5R 

ytburt^-5. 



(4) 1$f£ ; -F 1 1 - 1 5 O 8 7 5 



[0 0 1 1 ] 

I*. DC-DCa>/N*- ^©AamEEesffl^©^© 
o«fltB«sfflja±ic/£< Lfcy. 8H]»ii]§&©*<gibtt*EE 

JUT©<Sl^A*imEE£-<?»lf* * 1+ 5 C i: * C £ 

[ooi 2] fct, s#^ssic-rsfc«>ic. 

lc«fcoT#i*£;Kf::IiH£Bt3rr-5iKri-D c- d en > 

1 0 2|cS*.e>*V X-f^f 10 3A<t7©^ 
■ilsV}* 1 0 2fr£3Utai-f £#l::ll«S«C£#iI 

LTii35«as«DA*«BE v in«t y & e-* & 

o«EE#g&J&vdi:fc-&. fLT, C©«EE#ig&fl2 
Vd£*-r;J--Kl 0 4tt(Ra>f>1H 0 5-0835 

3M&«©rai*fcfiffi}*ffi-<?;fc<s*<. y-fsi-— ki Q4*< 

SilL-fcif^li, fiffil 0 6£ft$)JlcLfcLC©#iglHl 

z-ci**-4*fiffii o 6#&S!-e£-St6ffl©4,©«!: LT$ 
tt«l:HW!t*. "■' 

[o o 1 3j A«i.o-6^-g©*$. c©aEE*«& 

ff2Vd©fcf— WE.it* X-f^^l 0 3*<;J->©B*rH]lC 
■Y 1 0 2l=Sk4i£*9K I LOtf— ^WcttM* 

s„ Kw-fi»fi o3a>4->^ra*-^«kLf=a 

£\ Si 2 (a) ©«fc?|::D C-DCn>/<— £©A*» 

012 (b) ©<fcdlc*ff#«Sfcffi5Vd©fcf-?*EEt 
VinldtfflL-Cftlb-fft. — V in^-JglcSofctt 
St?, x-f-yf i0 3(Dt^H^bitSt, Bi 
2 (c) a>**lz4>#9*l 0 2|c3fch,5a3SUL 
I*. X-f-yfM 0 3©^->ffiJ[Bll-tfc^Lrl«JlO-r-&03 

012 (d) ©.fcoicaBE^saK^vdcoe-^m 
EEi**-f?*i o3ro^->^iaicik^Lr«»*o-rSo 

[0 0 14] C(Dtt»*flJffl-ri.<t. 013 (a) ©<fc 

sic. iL©tr-?<i£-5tfii i i izuz&?izx<< y 
=f- 1 o 3©* >B#M£#je»-f;tiif. itstMi o i ©a 

EVintfftltLTt. 01 3 (b) ©<}: 5 1- Vd©tf- 

?{It-5£*EEV i i:»tsct*<-e?5„ vd£* 
-f*— Kl 0 4tl)»ai/f>tl 0 5t?S35UfcaE 
fi?fcd * «E V cut I z -6 © X? D C - D C a > / 9 I* A 
:fc«EVin*<^bLTt#K-£©tB*l«KVout£« 



[OO 1 5] JfclzftSi 1 O 6£tftfcLT. DC-OCa 
©ffi*«3S*<^b Lfc*^©ilj^^a5iB^t- -So 
Btrii£©J:5lc«E«ii5Se^Vd«i, ^-ft-Kl0 4*< 

immov-stmrnnm-s-Qitmsji 0 6©»sicj:o 

TS»»j6«JI«:**«, ftffi£Ib©«ft£8ftf!rf 6fc*>. # 

■f*— Kl 0 4A<«|cliaLfctt® 

-9-1 0 5©WS5A<fcl*tt86) ©*EE»ff2i::^Tg&BJi£ 

fTP. 01 2 (e) ICDC-DCzi>/<— $©A*«E 
Vin^-JgiLTftffil 0 6©ffi^^b*-&fc»^©« 
m^t5JSJgVd©^b$*-r. DC-DC3^A-?fl) 
Hi*i«3£A<*j*<fc5Ci:l*. ffi*«EVoutA<-^-r? 
**ttfll»1 0 6©«Stffll*«/ix$ < Jtf*Ctlc«^-T 
5. -€-C-ea?5i 0 6tfMH**t&ftttlc<h$ <««lc 
ffilV Vd©e-^«E4<ffiT-r £i#lc LC»S0K 

i*^>e>-jf**t5fcAi=, <ty#<-^fiivinicj|3i^ 

[OOI 6] tot, D C-D C3 >/<—$(©») (ifl[H]8§ 

I*, x^-^i 03©*- >B#ra£^b;* -tract -e (- 

l»ni:»PWM (Pulse Width Modulation) fqfflfitttffi 
, aEE#«»ffi*Vd©tr— >«EE*< 

UsamSSffijo^bLT^ ttlc-sg©tija*EEVout£ 
tt«&-r«ci:A<Bjtel=fe-5o ei±.*«. JMfttt&OJISS 
D C - D C a ©S*WJt£lfl^ISS©BilB-efe 

ho 

[0 0 1 7] «IMaBICOltT4>l*lE«B 1 4$ 

flilvCBlW*-<6. #1j&©DC-DC=i>/*— *©H3*>m 
ffiVoutt7* — >*/<-y^A*«§^ FBI=A*-*"«t» 
I7-7>11 D9 7v »««SVref^ai**EVout 
t©^SA^*S*4x. a>/*U-*1 0 8-e = ft;-ffiS§iI 

si o7Tfte,*ts=«a£i:it«*n-So -e©«ss. m 

* SEE V out *<£*«EE V r ef i: I? L < -5 «fc 5 K * -r v 

-rzttm twm**i*. m*«ttvout*<* 

*©^->J«IHA<^< <fortii*aEEVoutA<T*^^(fi] 
l-Mft L, a»lcm*«EVoutA<«4l«|±Vref J: y«o 
«^lcli, ^-f <v^>-y/<^xm*©^-»«M*<fi<^ 
o T tiJ * SEE V out A<± A<S ic»^-r S . 
[OO 1 8] «ffc. C©^{»0IS© = ftSfiflSSl 07 

■cfls&jh.*Haa©jBSHw*. -^©jaifi»sttffl-r-5 

«^A<^t^„ -e-©31ftl*, DC-DC3>A-iH?ffil 

-rs-f ^^^^^^^^©fi^-r-s**^ pwm«(i 
^ffl-r-sfcto-efe-s, -«ft«»=iaas»i* 1 o 

^^7 * -<f>zi ^t 5 >-9-©fflaR»^tt ^■flsLftL^KM H 2 
^©^->^IHI*, -f>^^©«g$ttUil^lW)6<iaSI=«: 



(5) 



«$8fl*? 1 1 - 1 5 O 8 7 5 



— * «EE*«I» Lfclffttffc f> fcl*. SSimicli D c - 
D C 3 >A-$c0«H£«ltt«ETfiffi«3&*<»*C0i§£ 

lex •< v J- •><? h ^ > vX * to* >B*MjMR:*:Ic & «fc 

fi?5«35A<*'>-r 3 (c«to T x ^ >^ h ^ > S?X * 
[OO 1 9] »>SC0<fc?l=«^bA<^f£«ISICj3t^T 

fcor?S,h*«a£>imLfcL^coj&<£iv cttiiDC- 

^££*B*-#-&o CC0J:5fc 
gSKHcfflySTfctu Aa*Et5ffl£i»i|rf 
£>*ifcx*;Mf— £&5«fc 5 0Jx.l£. DC 

e>*ifcx;}MMF— 1*7 5%LA>{£JB-r&c:i: 

-Dfcx*;Mf— |*4#C01 icfc-Sfrfc-efc-S. -CO A* 

SEfiSffl A< 2 f§CO D C - D C a >/ * T?l* a > 

lc2 5%cox*;u#— £fijffl-<?#&iMO-e, SScoMf* 

ia±.C0*5«CDC-DCn>/^— £|*. A 
rt£;h,fcx*;u¥-£-£*>^$icj:oT*3!Ex* 
ju^f-icSESiur/W-siiiai^ff 5 iflst-e^ 

^A^aEtefflirfi^iftCSiaicSiHE^fe*., 

[0020] ^f-, «*-aBa>T>-9-i-Sxe.tifc 

— **,H!jJ.-y h^Wif^$-t±«)fctf)ICl*DC-DCzj^ 
/<— *$«^Art*ET»tt;;*1*-6!&gA<&-5j!><. DC 
-oca>/<- S«co«)ft*iBH»-r-5*fl»®l&lc«*. IE* 

^<-X-x= -ySfHlWEA^O. 7V^STfty. * 
77U>X|S8&£JIHx-5wij!><-ttM-r?fc-S*<. -com 

I£l*i&?)1. 26Vlc«:Sfc46, MWsii&zmtiL-rhtm 

«2~3 vaaC0A*«E*<J^SIC^5o MOSh7> 
vX^^ffl^fc*^-Ct,f5)«lrc«keA**ttco»]EB*<fe 
-5. fct, «fl{»lHi88^c>A^coffl8(i*3S-r?l(i^$-t*-)S 
t>fsy. dc-oc3^- ^$wtiiaTcoA*«E-c 

T>-9-|=Sjl^*i-5*EEC0 7*.t?. tt*^7lcjftt>TIS 
m-V I* D C - D C 3 >/ <— * £K)f* * -a- & C t *><T? £ 

LT^ax^.^-COfiJffi*$A^< L.t5iLt 



ffIiSCOPWMWtefflCO«ilSlc«fcoTftS^»)COifi 
fti5ffl£*£<t-£i:A*i«E«5S]A«i:*tfc^o 

ww\Bim<wii&nE.tti8i-(*W}tt+z®-ei. dc-dcs 
>/^-^cojai^«T-r«ci:A<fe§o ccosai*. x 

-xraco*>«ta*<i«ftiL. -oy**i~s£-r«ss-e« 

[002 1] £fc, *3COfife*0!-ei*. 3 >T>+f£3f< 

ff5X-f7fS1 - S3CMOS h7>S?X* 
fei|ftl=f*. MOS h7>vX^C0*>«talc«fe*t»^ 

*<&y. ®izm3<Dvtmm<r>&oizw&3<(ts&®v& 

[o o 2 2] »2toRgH£l*, «£*tt«A</lxSMb(ca* 

ir>im«t1&3lf&ttA<*£t^ST?fc& X-f 
•>5M::l*:*«^*<^;h,£co-e*:#fc/< , 7— h7>*yXji 

[0023] ^fiifli*cco«fe-5'S^*#«ur^$ttfc 
-dc3 ^ $ ifiLT-5ga*j£ ai*t--5-^a?te 

3." 'V hicfc^r, rat>f>*l^DC-DC3>/^— ^«co 
A*^BEteffli:fi^KiH : §li5ffl^J£< U MWIilKcO 

fik«»ftaEeiTco(s^mm*-e»ift *-t±s c t iz * 
y. fi^™i^fcor-3Sa**««s-rs-tA<t?#. 
%:M^>m&Rvmm&&\zmLtz-*i , am3.-v h 

[0 0 2 4] 

[SH*»*-r*fctoC0¥f6] »*J1 1 1HttcOSIIfll*. 
SMoTtfe<f J: o T ^«)Rfi^ CO«E icfcS $ *t 

fcmm^aw^^^^-y-coaa^aE^fcsss 1 cose 

35 2CO«EI=S»Lrtil*«^P,tB*-r-6-^fl 

=&L. tfjre»ico«EA<Aa£:h.&«»co'r>$r?$ 
BiiMaftco-f vy^^tfitriEtts^aas^coraictfA* 

^#scox-r •y^>y^fa$*i]ffliurtwsa3*sg : ?-co« 



(6) 1 1 - 1 5 O 8 7 5 



I*, ictBttO)-^*^-^ MzJSivc. ffirfZ 

set 

[0 0 2 5] S|*]g3tStt<D8HI$. »J»^T«6<i:St«S 
^^OMKFVE-CA^fti 0>*E£. $g2<0«Elc& 

r , hiib» i <d*e*< 1 *ttiti= Aft ?Uh7>^ 
3g$«iySix.-6«»<ox-<^^>^ia^&or, fire 
©aso^bic^ cjnRni=ttft *i**«hmw*r 

»3j?gi4E«<of6M(*. n*«4iciBtta>:ix*ft 

a-^Ucfil^T. fitll3«3*«flf8¥S)!i<. fiiJiBSS 1 (»« 

■WW. «rlB» 2 <oiE$ «S«E£ uri&^-r s c t 

[0 0 2 6] • . - . ... 

HM»ni=oi^rKn-r «. 0 1 \z*m\o>-mimm 

t»ziia>f>t 1 1 i#lc. D c-D ca 

£ 1 2l=ft|gl*;h."CU*. Cfl)DC-DC3^- 9 1 
2 liSEStftflflSti St A*«BE*J:y*«ffl= 
#^ELTHjft-ra«#£fto„ «MH«1 31*. SE£* 
DC-DC3>/^-5 1 2^©U»-r-Sfctf)C0t,(0t?fc 

y. si©^'>f^h7>yx$ 1 5$fciii2ro 

X-f ?^>$f h^V^X* 1 6£ttft&-£. Sf51«M> 
1 7£fcliSS2<D-f 1 8l=3$*tS*S5* 

«»■*-*. LT, C<Daggl*»1 fl)$f-f si— K1 9£ 
fcl*S5 2<D^-f K2 0£¥»fli3> J r>-y-2 1 lz«fc 
UBftdtiT, *<D&m. -£<Dt£3&ffift«EVout)&< 
Aft**!.*. •<>4r^4i«inimBl 41*. A*1EV 

inrofiUc/uurmi rox-f-rT>yh5>vx5 1 5* 

fr.l*SS2<BX-f "j^lsf h7>vA5 1 6(05*>t^-TH 
*C^I=J:iJ. SSKD-f 1 7tS52 



-r>-y-l 1 tfJ&SLTAftaEVin*<ffilMIOa>«E^e> 
BrJe©«E*-CTJb«9fcJiai::. -f >$f**>Xfit<D* 

^<o-f >^^^«jyass.si!)^$fT5o -e-rote. ??■«§■ 
2 2itaa»jhffly^*-h\ 2 3i*7*-K/<99? 

[0 0 2 7] -hffi(D«Ji!clcJ:^-^«?a3.^-y h 

a-»»3>7 I >-9-1 1«ft*LfeflL AWalttl OS 

wc-Dca^-j 1 2ic«^^+L^, 0 

l3>f>D-1 1 J^&OAftaEVinl*. DC-DCn 

1 2i*ifiiJro-f >#*^«aH»an 4-e«ta* 

tt*. H2i=-r 1 4ortau«^c!ii$ 

>-»M 1 j^c>a>AftSEVin£a>/<U— *3 1 icAft 
LT. >y^^*^iySlS.S«EVaA:lfc«L, 
itm&£&*<( 2^ffi*-T-5o X-f<y5 x 32lc 
I*. : 9 3 1 *>e><0ifc8tS^^«f»Il!Kl 3#> 
e,<D/<;UXffi»a»A«A***l, Slfl)X^-yf>yh 
^>vX$ 1 5£/=l*S»20>X'f ^></ h^vX* 

1 6©5*.^-rtt^$ss?-rs. snox-f k 

1 7. glffly-ft-Kl 9. ¥jtffl3>7*>1t2 1IC 
*y. *fcB2<DX-f 7f^h5>vX? 1 6 £38? 
Lfc«£lCl*. gS2<7?-r>^^ 1 8. !2(D^t- 
K2 0, ¥»^3>f ! >-9-2 1 |=J:lJ, SEIDC-D 
1 2A<fl*j£;*;h.3o A*iEV 
i n©ffl(C(E C T 2 M3I0)SE1 DC — D C3>/5 — 

[0 0 2 8] H3l=^0)^«ffia.=.'y H=fcl+SA* 

BJB=) >T*>1H 1 tDC-DCai'n'-ji 1 2(D1^ 

A*aEVinl*^ia*^ift-rst^lc^>5r|c»'>L 
rt^S„ *«ino!>fttt)MBI=J:«— X«»3.~<y HCJ3 
tNTI*. A*aEVinA<. flr&a«DyiMJtEEVaJ:y 
Slfltt-f >^ ^ >Xfi!(DA#t^-< >^ ^ Sffltv 
A V i n*>< V a J: y « < « -5 £ -f > 9 >Xfit<D 

^g^,^-('>^^((=^Jy«4?L■ct^«>. ^-oaittjaTic^ 
•<^jfty-cfc-5. 

[0029] ■< >Xmtf\-T!&&-l 

■351 *35Lf=ftlc»x.e > ti-5«»x4<.;u4F-PI*, ia 
T<0 («1) = 

[»1] 

P= — LI2 

2 

st. o^s icsstt^mss 1 1*. wlto (Si 2) -c 



(7) 



SfBfl*? 1 1 -1 5 0 8 7 5 



1= t-V/L 
(&2) £ (»1) icftA-TSi. WTO) (» 
3) *<&f>*l5„ 
[»3] 



BMn«EV£B#M t a>2*(ctfc0rr4. tc^tf, «K£ 
£D c fc^lCDC-DCzi>/\— 1 2(7)X-< vTXffflfo 

■S-SfillilJllC-C^^tN,, -e-CT? (#3) icjs^-ct^ 

SSSDC-DC3>/\'-5 1 2£>fcb7a«EVciJtAMgT 
LTU*5o COfctf), A*SEV inlct5 Ct-<^ 
££«jya*x.<5^i:A<. DC-DC=i>/*— * 1 2<©$ll 

<DA:fcSE V in^WttltttD^Silcli^&fc^iat 45. 
[0030] mttMfc-f >?9*0>ti)yjM.<D0U:l 

*a@g&i oic.tyifli-aaavxv-y-i i*<5 

V|C?E«£;»V DC-DC3>/<— 5t 1 2IC,fey 5 V — 

1 7<7M >^<7'5i >XfiA^2CD-r 1 8 0-0 

y-7$>Xfit<i;y*£Ot<Z><!:-f -Sir, SSl-SBa> 
^>-«M 1 ^e>tf>A*)«EEVinA<5 VA^BrSattJy* 

AmEvai-T*^*t?i*. -f>^->^jsi*i]eBaii 4 
<nm$iz& y. gio-f>^$ 1 7. ssi <&y-r*— 

□ >f^2 1Jki;«fl»|ilBl 3 7?}^J5K$*t«.»ffSD 
1 2 t LTKlftL. 5V<DflB*>«E 

vout£aj*ii-.5. — 1 1<© 

ffi^SEV inA<f>Jfr5£<£>BEVa<fc y t,T*tofe*dl= 

1*. -r>f -7 5i«]«*o»api 4fl)«s#i=«fcy. »2©-f 

1 8. SS2(0^-r^-— K2 0. S2fl)X-f-yf 
^h7>^?16, T»ffl3>-r>"9-2 1 RZffflffl 
IslKl 3T?ff2Jj£$;K-&&EI!DC-DCa>/*— 5» 1 2 

aEVin*<T*<yS!l+. WfiPlHJSSl 3*<«35A*>»E:F 

[003 1] *f>lc % tti*«EVoutl*, KA-v 
<7 5-<>2 3$^LrfH»IlKl 3(D«3S!SB^VcclcA 
AStiS. *Wls]g§1 3<Drtffll«jSl=-3^ri*. ftlcia 
1 4^ffltxrijllSUfcffl»(s]K<tf^-C?fe-g)*^ WW® 
SSl 3(D7^— K/<V^A73^T-FB(CtiJ*SEVout 

firta*«EVouti:a)^*<iae*+i,. 3>/<l/-$1 



0 8-e=Sfc#SiI«1 0 7-C^e»*i§=ftjStlt«$*i 
3 = -tCOfSS. ffi*)«EVout>5<»*»EVreft3SL< 

X*S(D mwicjfrstt^) A^{9**v§. 01*.f*\ ttJ 
*j*EVoutA<**«EVref «fc M«lti|ft|c|*. Xf v 
=f L >7/\)VZ.tht>(Dl->mW\tf1a.< fcoTtiJ*)«EVoii 
ttfTtf-S^rSlKi&ttU a£lcaj*>«EVoutA<*i»*E 
Vref<fc yiSUi»^|c|*. X-f v^y/^UXfflaro*- 
>*8IH *<fi < <£ o r m % *E Vout*< Ji*<5 Icttf* 
f £>. z*ilc<ty. A*«EVinrt<TP*LT4,WiPlE] 
U&1 3lcl*»E3Fttfc-S<D*3S*EVccA^|i&$tL-5 

DC-DC3VA*- 9 1 2 £J&gs<fc 
[0 0 3 2] DC-DC3>/<— *0>ttl2J*EVout0> 

&tf&&tz&>. DC-DCa>A- *©A;b«E«SHi: 
JHSj£»)<*>jB«£i5ffl£(2; < Mf* <*# 5 C i: |zl*IS3M<fc 

F9r56<0«Ef:-eT*<-5<t> DC-DCa>/\*-$|cffiffl 
* *iT -f>y* * £ -f > 9 VXfilfl)*: £ I* t <n 
A>f,/Jx$tN*,0)^ySix.-5fc«>. «fcy£l*A*l*EtE 

fcor-^aE*ffi*-r-&ct*<-e#So dc- 

tUTOSEffl-C DC-DCa>/.<— ^^a«E<W^t. 

llifEx ^ - h $ -bhhtf J; t^»^<o*«jai<e*a -e & * . 
C(D J: fflW -e ife y & A* «EE#T*< o 
Tt$iJffl)lHl6SS-^aEvout-ei!i<t*-t±*c:tA<t?^ 

[0 0 3 3] *fc. 04l*^*M<D<feO)Slifi»JS(=«t* 
-f >^<7^ l= J; yf§*S-&fc/^UX$ 2^ffliJ«^ 

yttj-r^ifietLfcttD-efcs. ^nm-n^x. 

X40O1 3)?fiiJ«<«<D-^lcl*, A*«EVin*<A** 

yh7>yx?is, i 6^jy»x§<fc5^**vr 

t%§ = -D£y» g1d)A-<'yf-^h7^X5 1 5 5 
>X 4 0<D«f •^aWl 

SFtir. y-f*-— K4i. ¥»ffla>T : >-y-2 1 tmz 
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gEiDC-DC3>A-$ 1 2*<fBj££*U »2<DX 

i. JMHH=i>T:/-*J"2 i tW:IESDC-Dca> 
$ 1 2A^(j£**i-5= h7>X40«+IHIi' , y^a 
MiO)* v * b «fc U '>ft ^CDT?. SEMstfS < 
ft&J:5l::1ltJ£;**iTl*&„ *»4^5fl)T«f 

[0 0 3 4] h7r/X4 0<D+fB^*y^'a$a»?Lfc» 
^1*. AftVEEViruWISKl Vg«a)i£lMtT?fcoTi 
&Ett*<i«5<ft£</>-t?* RFr^Offi**8iy ffi-f- 1 tft* 
**. *fc, M-fi'JO)^^^b$Jlfi?Cf=»^tt»EElfcl* 

« < »£*<'>ft < ft u *b*i*«M«* 7?ass 

& (1 : 15) t. <gl**£ (1:3) tO>*.*Wmz 

tfJ*A<*tift<fto-r*jy. SEtbA<S5l*»£-l*, 
liigt^iSam-^tKlftf -5Cli:A<^S= Sot. C 
©Hicfctxr. A*WE*<2 V«fcySSl.Mi^l;J:SEEtfc£ 

«<u 2v«fcy«t^^i*affits?s<-r*ti^ «i* 
[00 3 5] ft*}. ±&<Dmni&B<D®£izt$i'>x$. 

ffi*«BE Voutli:? ■< — K/<-> 1 =7 -<> 2 3 &1t LTSfl 
{W0S&1 sroaMiSiiF-VcclzA^^ttS. C*t|::<fcy, 
AAtEV IntfTtfoT fcfljaPElIS 1 3 IdiSEStifc 

Vouttf-St-efc-SJHrai*. (g*ElcftoT4,x-r vf 

^><y > h5>vx$©*>«ttA<S5<ft<=>-r. d c- 
DC3VA- a» i 2roa&j?M£TA<4>ft<Ti5«*K aa- 

[0 0 3 6] 



[0 1 ] *«9la>-%tfi&ffll::.|:&=%*&3-=? h 
$ «£*(IW«J©«j££^08&0-e&£. 

a tftu a *s<DB*raaHb £ 0 -e . 

I- OfllfiK $ ^-f -J a v >y 0 T? „ 

[05] ®4<n-&nM3.-v hlcfcMt-S, ArtSEE 

[06] »1<Dft*0ll::J;3-**5i!!ii.-.;/ h0>fltj£ 

:7n>;/£0T?fc-5. 
[07] @6©^»jfiaz7 McfcltiK A*SS 
X tfffl * IE©^IH*ft * ^fia t? & . 

[las] sK2<Dft3fe<5iic.fc-&-3Ka?fei-^ h<omm 
[ins] S3<ost3Rffii(=j;s-^m^-^ b<omm 

[010] @9fl)r$tlaz7 McfcifS, A** 
[011] &3fc(DD C-DC3 >/\— £<Dfllf&#1£iF: 

-T0-c?fe&. 

[012] t*<0DC-DCa^-' >IC*Jlt-S. -f 

£*-f 0-efe-&. 

[013] &3fc(DD C-DCU>/\— £ICfcl>T, -f 

stufca^<D0t?fes. 

[01 4i- ,«y{»0Ka)iiia$*-r^a-v^0^fc^. ... 

[ft<§-a>SftW] 

1 o. fta@6& 

1 1. asi-fiB^^^rv-y- 

1 3. MW®& 

1 4. ■i^vww&ymu 

15. $B1 (DX-f-yf-^ 

16. »2fl)X'{7f^h7l'vXji 
1 7. $1 <D-f 

1 8. t&2 0)-f 

1 9. »1fl)^t- K 

2 0. »2©^t-K 
40. K ^ >A 
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